Malnutrition in sub-Saharan Africa contributes to high rates of childhood morbidity and mortality which make it a public health concern in Africa. This study assessed the nutrient intakes and nutritional status of mothers and their under-five children in a rural community of Oyo State, Nigeria. A total of 500 households with a mother and child pair were sampled using a multi-stage sampling procedure. Information on household socio-economic status, hygiene practices, breastfeeding practices and clinical observation for signs of malnutrition were collected using pre-tested semistructured questionnaires by trained interviewers. Weight for age (WAZ), weight for height (WHZ), and height for age (HAZ) for underweight, wasting and stunting, respectively were calculated and assessed by Epi Info software using the NCHS/WHO international reference values. BMI (weight/height 2 ) of mothers were also constructed from the measurements of mothers' weights and heights. The waist/hip ratio of mothers was also determined. An interactive 24 h recall repeated for three days was used to obtain data on food and nutrient intakes of the women. Information on foods consumed was converted into quantitative data of nutrients using Food Composition Table. The result showed a high proportion (81%) of mothers ate three times daily while 14% ate twice and 5% ate more than thrice daily. The mean daily intakes of calcium, vitamins A, B6, B12, niacin, and folate were found to be inadequate compared with the Recommended Intakes. The WHR of the mothers indicated that majority had low risk. Most of the mothers (69.2%) were normal, underweight 9.6%, overweight 15.8% and obese 5.4%. About 37% of the children were stunted, 18% were underweight and 14.3% were wasted. BMI correlated negatively with age (r = -0.41; p <0.05), and positively with education (r = 0.22; p<0.05) and income (r = 0.45; p <0.05). Clinical observation revealed PEM prevalence in 12% children while eyes pallor and palm pallor were present in 15% and 20% respectively. The nutritional status of mothers and their under-five children is poor with respect to the overall food consumption and micronutrient intake. Consequently, nutrition programmes in this area should include effective measures to promote nutritional status of mothers and children.
INTRODUCTION
Nutritional deficiencies in sub-Saharan Africa have been found to contribute to the high rates of disability, morbidity, and mortality in Nigeria, especially among infants and young children [1, 2] . Thus, the importance of adequate nutrition for women and children cannot be overemphasized and remains a great concern in the country. In developing countries, children of 0-5 years of age form a large as well as "high risk" group and their nutritional status is of particular concern from the early years of life. Child nutrition has to start with the nutritional status of the pregnant woman. Majority of infant under-nutritional problems is frequently connected to small for gestational age birth weight and retarded weight gain afterwards [3] . The current health situation in Nigeria, as in many developing countries, is unsatisfactory, with women and children, particularly those in rural areas, being most affected. The situation of Nigerian children, like in many other developing countries, has worsened progressively in the last two decades, resulting in high child deaths and threats to *Address correspondence to this author at the Department of Nutrition and Dietetics, College of Food Science and Human Ecology, Federal University of Agriculture, PMB 2240, Abeokuta, Nigeria; Tel: +234-803-4054-644; Fax: +234-039-243045; E-mail: onabanjo169@yahoo.com future productivity and development [4] . Various nutrition surveys conducted in the country have also demonstrated the existence of hunger and malnutrition in children [5] [6] [7] [8] [9] [10] . Most of these studies have showed that undernutrition characterized by stunting, wasting and underweight affects substantial proportion of the children. It has also been estimated that malnutrition underlies more than half of all infant and child mortality in sub-Saharan Africa [11] . In view of the deleterious effects of malnutrition on growth and development of children, this study was undertaken to assess the nutrient intakes and nutritional status of mothers and their under-five children in a rural community of Oyo State of Nigeria with a view to proffering suggestions for improvement and intervention.
MATERIALS AND METHODS

Study Design and Data Collection
The study was a community-based cross sectional survey carried out in Egbeda Local Government Area of Oyo State, Nigeria. The location of this research was purposively determined to be Oyo State. Oyo State is one of the 36 states of the Federal Republic of Nigeria created in February, 1976. The landscape consists of old hard rocks and dome shaped hills, which rise gently from about 500 meters in the southern part and reaching a height of about 1,219 metre above sea level in the northern part. The local government consists of thirteen [13] wards with women population of 178, 409 and the population of under-five children is 152, 180 [1] . The thirty [30] local government areas which make up the state were stratified into two; urban and rural, one local government was selected randomly from the rural sector for the study. The households were selected systematically. Sample-size estimation was calculated using a prevalence of malnutrition of 30% [12] , a precision limit of 1%, and a confidence level of 95%. This gave a minimum sample size of 323. However, in other to make the sample size robust and to make up for drop-outs, it was increased to 500. For the 24-hr dietary recall, a sub-sample of 100 households was purposively determined and systematically selected. All households with at least one child below 5 years of age and their mothers; women of childbearing age (19-45years) who were in good health and not on special prescription were eligible. In a household with more than one eligible child, the interviewer selected the youngest. Oral consent was gotten from the head of the household. A well structured, pre-tested questionnaire administered by the trained interviewers was used to obtain information on the respondent's personal data (name, age, sex), socio-demographic (occupation, income level, educational level), anthropometric data, 24-hr dietary recall protocol, environmental hygienic practices and observation for clinical signs of malnutrition. The subjects were examined for signs of pallor, goiter, and overweight/obesity, PEM (Kwashiorkor and Marasmus). Information on household cleanliness, water source, type of toilet, cleanliness of the environment was collected.
Three non-consecutive 24-hour dietary recalls were carried out for each woman to estimate the dietary intake. The visits were unannounced. Food intake was not measured on festival days, when special foods are eaten. Detailed descriptions of all foods, beverages and vitamin and mineral supplements consumed between 00:00 and midnight the previous day, as well as cooking methods, was recorded. Exact recipes were collected for each woman's intake on each day. Quantities were estimated using seven household utensils and 20 types of food models (e.g., fish, tomato, banana and meat). The average weight of each type of food equivalent to the portion sizes and fitting into the household utensils was estimated to the nearest gram. To calculate nutrient intakes, the Nigerian nutrient composition [13] database was used in calculating the nutrient intake. The group's mean intakes were calculated on the basis of each woman's mean intakes. Anthropometric measurements (height and weight) were made only on children under-5 and their mothers. Children were weighed in light clothes and without shoes with a battery operated digital bathroom scale to the nearest 0.01kg. Measurements were taken twice for each child and the average value was used for data entry. Length/height was measured with locally constructed length/height boards having reading increments of 5 mm. Children were measured supine until they were able to stand, and erect thereafter. The scales and length/height boards were checked and calibrated regularly with internal standards [14] . Height and weight measurements of the children, taking age and sex into consideration, were converted into Z-scores based on the National Center for Health Statistics (NCHS) reference population recommended by the World Health Organization [15] .
Analysis of Data
Questionnaires were coded, and statistical analysis was done using the EPI Info software, version 6.02. Anthropometric indices were calculated using reference medians recommended by the World Health Organization (WHO) and classified according to standard deviation units (z-scores), based on the WHO criteria [16] . The indicators studied were, weight-forage Z scores (WAZ), height-for -age Z scores (HAZ), weight-for-height Z scores (WHZ). The malnutrition thresholds according to NCHS/WHO standards are, between -2 Z scores and -3 Z scores for moderate, and < 3 Z scores for severe malnutrition. Descriptive statistics were used to summarize the prevalence of wasting, stunting and underweight, and to obtain frequencies and proportions for other variables. Inferential statistics were generated, and significance associations were tested between variables. Analysis of covariance was used to determine if differences in nutrient intakes existed for different age groups. Spearman's correlations were used to establish the associations between mothers BMI and age, education and income. The food intake data collected through 24hr dietary recall were converted to nutrient intake using the Table of Food Composition by Oguntona and Akinyele [13] .
RESULTS
The socio-demographic characteristics of the households studied are presented in Table 1 . The vast majorities (98.2%) of sampled household heads were male and most of the households consisted of three or more persons. Household heads were mainly between age 30-40 years (58.3%) followed by 21.6% of those in the <30 age group. Two percent were above the age of 60 years. Out of the total respondents, 98.9% were married, 0.6% were separated with about 0.2% divorced. Eleven percent of the household heads had no form of education as compared to mothers (25.3%) without education. About 30.7% of household heads were farmers with about 23.4% as Artisan, 20.4% as traders and 13.6% as civil servants. Fishing was the occupational category with the lowest percentage of household heads (0.2%).
The distributions of regular hygienic practices as revealed in Table 2 shows that only 2.0% do not have a regular place for hand washing while less than half (46%) washes their hands outside their yard or compound. As expected, about sixty percent (60%) disposes their child's stool by throwing outside (shot put). Moreover, the commonest means of food preservation is by keeping warm (40%) and covering in the open (36%). Majority (91%) swept their environment daily while general cleanliness as observed by the interviewer is about 43% when any two of clean gutter, adequate refuse disposal or clean environment is used. Table 3 shows the distribution of breastfeeding practices in mothers. Initiation of breastfeeding varies between less than 30minutes and more than an hour although two-fifth reported initiating breastfeeding more than an hour after birth. A majority (80%) gave colostrums to baby while 65.8% of the mothers are still breastfeeding. About 12.4% of the mothers did not give anything aside breast milk, 48.6% gave water only, 22.2% gave tea/herbal water, 8% gave other milk and 4.2% gave sugar water. Only 0.4% of the mothers gave honey at birth. About 36.9% of mothers gave food/fluid apart from breast milk in 3 months, 16.7% in 4 months and 12.8% exclusively breastfed for six months. 12.4% of the respondents are still breastfeeding. Forty nine percent of mothers never gave their baby fortified foods. About three quarter (74%) of the children received vitamin A dose during the last 6 months while 26% did not. Table 4 , root and tubers intake was the most frequently consumed food with a daily percentage . The intake of meat and product was 36%, at an average quantity of 37g per meal. Milk and milk products as well as beverages were not frequent in their daily food intake. These consisted of powdered milk, sachet bournvita, milo, tea bags, as well as soft drinks. Table 5 shows the energy and nutrient intakes of the mothers according to age groups. Seven subjects reported taking dietary supplements in the three months prior to the study. Three subjects took a multivitamin and two took vitamin C supplements, these were not included in the dietary analysis. Mothers between the age groups 40-49 yrs had higher intakes of energy and most of the nutrients but there were significant differences (p<0.05, ANCOVA) in energy, fats, zinc, calcium, potassium, phosphorus, vitamin A, C and folate by age group. The result of mean energy and nutrient intakes showed that mothers consumed adequate foods to meet requirements like energy, protein, iron and zinc requirements, while other nutrient intakes were low. Table 6 shows the prevalence of malnutrition in children by gender. Overall, slightly more than a third (37%) of the children was stunted, higher among boys (40.8%) than girls (34.7%). The prevalence of underweight was 18% with almost a fifth of the boys and 17.3% of the girls. Overall, the prevalence of wasting was 14.3% and was found to be more prominent among girls (17.5%) than boys (11.1.7%). Table 7 shows the distribution of the health risk of the respondents based on waist-hip ratio, 78% of the respondents had normal (low risk) waist-hip ratio. The percentage of high health risk as indicated by high risk WHR (obese) among the respondents was 8%. Distribution of nutritional status using Body Mass Index showed that majority (69.2%) of the respondents fell within the normal range of body mass index (BMI). 9.6% of women were suffering from chronic under nutrition. 15.8% of women of childbearing age were overweight and 5.4% were obese. The sociodemographic characteristics by BMI of mothers are presented in Table 8 . BMI correlated negatively with age (r = -0.41; p <0.05), and positively with education (r = 0.22; p<0.05) and income (r = 0.45; p <0.05).
As shown in
DISCUSSION
The aim of the current study was to assess the nutrient intakes and nutritional status of mothers and their under-five children in a Nigerian community. Proper feeding practices during infancy and childhood are essential for attaining and maintaining proper nutrition and health, and for development of infants and children [17] . Several factors have been associated with poor childhood growth in low income countries. Of these, the most commonly identified explanatory variables include suboptimal weaning from breast feeding, enteral and other infections, and inadequate dietary intakes. The first two, complementary feeding and a concomitant increase in the incidence of enteral infections -have received special attention, because their occurrence presumably coincides in time with the typical age of onset for growth faltering. This study revealed that breastfeeding is a common phenomenon in the area of study, although, exclusive breastfeeding was not practiced by all mothers. World Health Organization have reported that almost all rural Nigerian mothers and the majority of urban mothers breastfeed their babies, at least for the first few months. Despite widespread prevalence in Nigeria, breastfeeding is not as effective as it could be in promoting good child nutrition and health because of suboptimal breastfeeding practices. A review of global trends in breastfeeding noted that many indicators such as prevalence of exclusive breastfeeding, percentage of six to twelve month-olds breastfeeding, and duration of breastfeeding were much lower in Nigeria, particularly in urban areas, than in most other countries in the African region [18] . In this study, majority of the respondent practiced exclusive breastfeeding which could be attributed to the nutrition education concerning benefits of breastfeeding practices given to the mothers during their antenatal and postnatal clinic or it could also be attributed to the nature of the mother's occupation which gives room for closeness of the mother and child. Scientifically, it has been proven that breast milk is a complete food, and that breast milk alone is sufficient to nourish a child for at least the first six months of life [19] [20] [21] . Also, quite a number of study have reported on various benefits of exclusive breastfeeding practices, like health, economic, environmental etc, to infants, mothers, families, and society [22] [23] [24] [25] . Study of the breast-feeding practices of the children revealed that about 60 percent of mothers initiated breastfeeding within one hour of child birth out of which majority are mothers of primary education. This percentage is higher than the national figure of between 34 -38.5% [26] and also support the findings of other studies [27] [28] [29] that reported breastmilk initiation within the first 24 hours. Studies have also showed that more urban than rural women give colostrum to their infants, whereas, more rural than urban women reported breastfeeding immediately [26] . Colostrum (yellow milk) is the breast milk that women produce in the first few days after delivery known to contain antibodies that provide passive immunity which is passed to the neonate and provide the first protection against germs.
Appreciable proportion of respondents claimed to use colostrum. It could be however that education is beginning to have influence on the use of colostrum. When the level of mother's education for example is cross-tabulated with the use of colostrum, it appears that there is a positive relationship. This shows that the higher the mother's education, the higher the use of colostrum. This study revealed that majority of the mothers without formal education did not give colostrums after delivery because of the belief that the milk was dirty, traditionally and culturally harmful. This strong relationship observed between educational attainment and baby's colostrum consumption at the first three days of birth corresponds with the findings of earlier studies [30] .
Generally pre-lacteal foods are known to interfere with early attachment of the infant to the breast. This study shows that the most common pre-lacteal feeds are water, herbal water and other milk of which water is highest. Among the dominant reasons advanced for giving pre-lacteal foods are perceived delayed lactation, health benefits to mothers and babies, tradition/culture and the crying of the child. This may be connected to the general perception of most mothers that breast milk alone cannot satisfy infants and that water and herbal teas (agbo) are obligatory to quench thirst and promote normal development. Dickin [31] reviewing the literature on infant feeding practices in Nigeria noted that the use of water and an herbal infusion as agbo as prelacteal feeds are mostly practiced among the Yoruba (the major ethnic group in southwestern Nigeria). The belief is that this herbal infusion serves as medicine required for the development of the child. It is therefore a considered important to supplement breast milk. This practice was also reported by study Davies -Adetugbo, [32] in rural Osun communities. This practice may predispose the children to diarrhea infection from contamination of the supplement given through the water used in preparing it. It is a common knowledge of the absence of public water supply especially in rural areas in Nigeria which have exposed households to sourcing for unhygienic water to feed their children.
Majority
of the mothers also introduced complementary foods between 1-4months. This may be a result of their perception of lactation insufficiency after 3 months. The implication of this is that complementary foods may have been started too early for majority of the infants. This raises serious health and nutrition issues. Traditionally, home prepared complementary food of maize and combination of maize gruel and millet has been shown to be preferred by majority of the mothers as against commercially marketed foods for the infant. The reason may be that maize is cheaper and readily available all year round compare to the commercially available ones that are not within reach of most mothers. According to local knowledge of the mothers or caregivers, the early introduction of water, herbal teas and complementary foods is designed to enhance child survival, while these are supposed to do the exact opposite by the WHO /UNICEF rationale, by exposing the infants to contaminations early, thereby increasing diarrhea morbidity and mortality.
In this present study, it was observed that large proportion of mothers consumed varieties of foods like tuber, cereal, legumes, fruits and vegetables. However, it could also be deduced from the study that the main dietary intakes of the study population is starch-based with limited consumption of fruits and vegetables. These observation could be attributed to the economic crisis and the adjustments being undertaken in Nigeria [33, 34] . In the developing countries, several studeis have reported that the real income of a household is indeed an important determinant of child and maternal nutritional wellbeing [35] ; and that purchasing power of a family dictates the level of household food security and types of diets that are ultimately consumed by household members [36] .
The influence of socioeconomic characteristics on the women's BMIs revealed significant association between BMI and socioeconomic characteristics such as occupation and income of households examined. This is consistent with the findings of previous studies which established that the income earned by women is more likely to be spent on food and other basic household needs than income earned by men, thereby having positive effect on the nutritional status of both mother and child [37] . The significant effect of income and occupation of household heads on BMI in this study is also being established by the research on the determinants of child and maternal malnutrition in Nigeria [38] .
The study found that chronic malnutrition was more prevalent than acute malnutrition, raising concerns about persistent and potentially worsening suboptimal nutritional practices in the area. Nigeria appears to have made little progress in reducing undernutrition in the past few decades, with the present study showing an increase in the percentage of stunting although levels of wasting and underweight have decreased.
Thus, the lack of improvement in stunting prevalence over the past decade is noteworthy, as it is indicative of the persistence of chronic undernutrition and an indication of long standing dietary deficiency in a sizable proportion of children in the country. These figures correspond with NDHS 2003 study [39] as well as the report from FCNS 2003 in South West Nigeria [12] . In comparing our results with other studies from neighboring countries, which have assessed nationally representative samples of children below five years in recent years, it emerges that Nigeria is in a better position for stunting than the average for some African countries, but worst off with respect to wasting, although some West African countries (Benin, Niger, and Mali in particular) as well as Chad from Central Africa show extremely high levels of wasting, even higher than those for Asian countries [40] . However, compared with a more developed country, such as South Africa, Nigeria has poorer indicators for stunting, underweight and wasting. The most recent national study conducted in South Africa reported prevalence of 18% stunting, 9.3% underweight, 4.5% wasting [41] . This shows that Nigerian children have a very high prevalence of stunting, underweight and wasting based on the World Health Organization (WHO) criteria to indicate levels of child malnutrition [42, 43] . This magnitude of malnutrition in this survey deserves urgent attention knowing the consequence of malnutrition as it affects survival and health, education and the economy of the nation.
We found a higher prevalence of stunting among boys than among girls. The cause of this discrepancy is not well established in the literature, but there is a belief that boys are more sensitive by environmental stress and insults such as infections and diseases than girls [44, 45] . If so, boys may be more likely to display impact of chronic undernutrition, especially in environments like Egbeda where various others stresses are at play, like repeated infections and exposure to toxins and air pollutions. This finding is consistent with the research conducted by Elfindri and Dasvarma [46] that found more prominent malnourished male aged between 6-47 months in Indonesia, particularly in rural areas. This finding is also in support of the findings from cross sectional studies conducted in Ghana and Tanzania [47] . These findings are similar to a study of 16 demographic and health surveys in sub-Saharan Africa that revealed that, 10 countries in sub-Saharan Africa, under-five male children are more likely to become stunted than their female counterparts [48] . Wasting is usually due to recent illness and/or insufficient dietary intake caused by food shortages, feeding practices, or other events. The prevalence of wasting is not consistent with below 5% in most impoverished settings in developing countries, provided there is no severe food shortage.
The body mass index of mothers showed that large proportion of the respondents was normal. This could be one of the beneficial effect exclusive breastfeeding has on the nutritional well-being of the mothers. It has been proven that breastfeeding practices hasten recovery from pregnancy and childbirth episode, and it also provides lifelong health advantages, such as prevention of breast cancer, returning to pre-pregnancy weight [49, 50] . The present study also showed that 9.6 percent of the mothers fall below the cut-off of 18.5 compare with 11.6 percent of women in the reproductive age group (15-49 years) at the national level, indicating that a sizeable proportion of the women were chronic energy deficient (CED). Chronic energy deficiency has serious implications for morbidity and low productivity of women. This condition is associated with a higher prevalence of low birthweight predisposing to a higher infant mortality. Obesity is significant as a risk factor for serious noncommunicable diseases, including cardiovascular disease, hypertension and stroke, diabetes mellitus, and various forms of cancer.
In conclusion, the study showed that large proportion of mothers practiced exclusive breastfeeding. Nutritional status of mothers and their under-five children in Egbeda Local Government Area are poor with respect to the overall food consumption and micronutrient intake. Mean nutrient intakes for some nutrients are low compared to the recommendation. The evidence contributes to the growing scientific consensus that tackling childhood stunting is a high priority and that organizations and government focusing on preventing malnutrition use integrated approach to include mothers and children below five years. Consequently, nutritional intervention programmes to improve the micronutrient intake of the mothers in the study area are essential.
